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(54) DISPLAY DEVICE AND ITS DRIVING CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving circuit which is 
simple and has a small area. 

SOLUTION: The driving circuit is provided with a shift register 
circuit having plural register circuits that have serially connected 
clocked inverter circuits and inverter circuits and plural latch 
circuits having first n type Trs in which sources and drains are 
serially connected, second n type Trs, p type Trs and a data 
holding circuit. The clocked inverter circuits and the inverter 
circuits generate signals based on clock signals and start pulses, 
output signals to the register circuits adjacent to the register 
circuit and the gate electrodes of the first n type Trs. The p type 
Trs input a first voltage to the data holing circuit by Res to their 
gate electrodes. Based on the signals, the second n type Trs take 
in data, output the data to the source or the drain of the first n 
type Trs. Signals from adjacent register circuits to the register 
circuit are outputted to the gate electrodes of the first n type Trs. 
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(D I G I TAL DATA) *>\fe^U*fe*y hit 

DD_1 ) jWKWStif-^a. 
[0 04 5] U^*#0K3 0 OCC^^- 

^ (SP) j&JAASti&iKWK. y-fev Mf# (Re 
s) **A*3ti» -f>^*H*5 1 4, 5 2 4, 5 3 
4, 5 44^35 5 4iiC*l ©WE (VD D_ ■ 
1) , oSQiEIftH" 1 (Hi) " ©fll*WA*3*i 

So 

[0 046] U^*EIK3 1 0^6{f^3 1 3*jl 

Dt fcttti $ ft* * -f 5 > ^{f^f^*;^- * ^ * & 
0B5 1 0©n^+*;lfflh7>^*B 1 2fcA#S 
nnft^Sh7>^^5 1 2jW8H¥U 
©US** »0K3 2 0 3 2 3£ffiDTtfcfr£ 

ni,^^ ^>^f^^^;i-^-^^^^@SS5'l o 

©n^^*^h^>^*5 1 IKA* Standi-* 

ftS^*;l^-**^>^--*BiK5 1 4CCK0a* 
ft, -/Wf-dflBKB 1 4fcJ:tf5 1 BKct^TfiWS 

n* o coi 6 a* § ft £ r& * * ®" 

1 (Hi)" "C*ft«, -f >/f-*0B5 1 J: 5 
1 5&CJ:^T^£;l/^-#" l".jM9*3ft5. — 

WB^SAASft*^*^-***" 0 (L 
o) " r&ft«, ^>^-4rH»5 1 4te« M 0" ^A 
^§ft, *f>A-#liB5 1 4*5ctO*5 1 SfcJc^Trr 
&#)U?-* n 0 (Lo) " ^fiWShSCiKfti. 
[ 0 0 4 7 ] *fc, j^BfW««t* (L/R) frt" 1 
(Hi) " 3WA*3ftSiT^P^-/»9 s 'SWL*Sltl 
fPU U^*HB3B0 3&>6ffl*Sft4*-Y5>^« 
^*S2feB€>U^X*HlS3 4 O^A^fSftS. 3 
U^*BI8340*6a*Sft5^^* s iEl*©^^ 
■X* §-ft-4— C-CD-ct-5iC— ^^FpJ^- 



Wf-* (L/R) fc" 1 (Hi) " WKfl 3 ftfci#£ 

[0 0 4 8 ] *.'9y>@'l8S 5 0 0 (D-tV 

£ ^HBS 5 10-5 5 0 CMttffitt, ±i£<2 

3t3t*rtI«J»fS# (L/R) K H 0 (Lo) " 



[0-04 8] ^CK, m 3**^4. HStCtt, _h®<D 

[0 0 5 0 ] EI3^C*jUr, 6 0 0(^7 H/^^l 
7 0 0 ttjfe3E£lftfl»@Bh 8 0 0 ttfVfc-rt/f- 



C 7) '#PB2 0 0 1 - 1 3 4 246 

12 

SS«. 9 e y4r-;l/f x -# 5 * ^EKtffite 0 0 4««fSf 

s^EIHfB 1 0, 820, 830, 84 
0*di^8-5 0 Wo^m *ft-Pft, 'J'te^Hf 
(Res) K«fcorA*3ft4»l©«W*JI (VDD 
_1 ) feJCtfA^SftS^iol/?*-* (D I G I TA 
L DATA) *3@jtCT»^SftScfc-5K:a:o , r^ 

[0 0 5 1 ] CCDJ:5tt*l»«5*»4CiKJ:-or, «fc0 

10 [0 0 5 2 ] &*C, 0 1 8 «r#flrr 5c H 1 8 Ktt, f 



^watiasw^sft^*. 

[0 05 3111 8 KW^t, 3 5 0 0 ttS^ r U^X 
£0B, 3 6 0 0 >^ ^ r HISS, 3 7 0'0itt?*^*ul/ 

[0 0 5 4] ^y^yfiBSS 6 0 Ott, Y>^-*HK 
3610, 3611, 3620, 3621, 3630, 
3 6 3 1, 3 6 40, 3 6 4 1, 3 6 5 0, 3 6 5-1 * 
20 WLWi. 

[0 0 5 5 ] fi<D»^CO^r^, ±a<D*»i8o«a» 

[0 0 5 6 ] ^WOSHfeWK-^l^iKTtCiftlB-rS. 
[0 0 5 7 ] 

[0058] (mm\ i ) 

[0 0 5 9 ] H4*#Mf£o H4tctt, ^^HSOlBtt 
30 0 0, b F^H^l 2 0 0, ^^^b^^f-*-^ 

^sijhssi 3 o ofcctonaissp 1 4 0 o**or^s. 

*^»JcDM H a H*^g 1 0 0 0 fctt, jWP*6 8 tr » 
h^^jl/bf^^-^^A^SftSo Sfe, 
(Z)® H B H a^i$g 1 0 0 0 <Z)HBR3BK 1 0 2 4X7 681 

[0 0 6 0 ] ^MjWDV-X K9-<^1 100B, ^> 

(1) 1 1.20, ^dr^^-^^^^SB (2)11 
3 0, *«tCFD/A«Wa« (DAC) 1140^1 
40 tl^c tt*. hU^X^HIBl 1 1 Ott, 

" "TBH#^"*"*X7T:Tf^s:"8n^r d/a^ " 

[0 0 6 1 ] ^mWWsf- y p7^1 2 00tt, ^> 

*|B?8©^^ h U^X^IUSS^l/^ftf#5o 
[0 0 6 2] 1 3 0 Oia^^^-^ftlHBS (S P 
C ; Serial -to-Parallel Conversion Circuit) "C* 
' a 0 ?V%)\/?-%ft%W$h 1 3 0 0 ' jftiMA^HSB 
50 1 0 0 OOj^ftB^ftA^SftSf*^*^-*^ 
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S88fc % 1 / m tefiSf 4 1* teaft <£>|gl8gr * 5 . - JUB* 6 A A 
3nsf r ^*^tr^ !f *'f r ^**^*lTSC4(cJ:0, 

[0 0 6 3 ] *|S5*MrB, *^WHB 1 

3 0 OCCtt, ^8B*6 8 0MHzCD8 fcf* h^*;^ 
-***A#3ft*« ^yftJUf-if^WaWl 3 0 0 
tt, $>HW*> 6 A^J 3n58 0MHz©8ty h * ;!/ 

Wf-^4y^F7^^1 1 0 0&C«#ST5o 
LO 0 6 4 ] C £-£\ **«CDffi H H a «^g 10 0 0 

<D->7 h uy*#IHBl l l otoJz&FVZJis?-*? 

y^BB (i) t<c^i>xmmcffl,w?6o 

[0 0 8 5 ] EI 5 *#JST £. HI 5 fctt, 
:? h u^*£BB 1 1 1 Ofcitf^iul/^--*^** 

bbs¥ ( i ) 1120-1 feic; 1 1 2 o - 2^sn 

y^BK ( 1 ) ffitlXl 1 2 0 - l*5<£tf- 
1120-2**^1^ 3HOfcW©V-^F9^ 
;q 10 011 1 1 2 0- 1-1 1 2 0- 1 6O16ffl 

[0 0 6 6 ] ac*j s **»Wfc*^rtt, 56*#iwaw 

EBB:^? M/^*BB1 1 1 0<D— 3|54ig*T^ 
[0 0 6 7 ] CCT, 44Hftffl®ttAX^B0l^[Ql 



[0 0 6 8 ] ^7 b WXZmZl 1 LOK^O 

*#ff# (CLK) toiO^Of^^Sf (CLK 
B) 46WC^*-:h^ (SP) *$A#Sft6 0 -t 
^l/fc«K*aWO)l8*B»tCfel^B, b VV* 
^iRlMOft (CLK) fciO^tf 

^^#{f-*f (CLKB) &6WCX#- h^OU* 

(sp) Kat^**-<5>yfli***fc«&3*, 
*ji/^#9^^iais» (i) *»af^^^f- 

^^BHBt&«IWffl**4i 



[0 0 8 9 ] U^*#BB1 1 1 0 3*»6ffi*Sti 

1 1 2 0- 1-1 120-16 K#l&S*l&. f^^U 

~9~%v'v £m& XT) "i 1 2 o - i M rso'- re 

£ #»BB#> 6 § ft 5 8 e * h ?V % )V<F- % & Ji 
[0 0 7 0 ] f^dul/f*-^ s> e^BBSf ( 1 ) 112 

o-i — i 120-1 ecD^rox^-^oc^^;^ 

RIIH4P?«nSo ftttoft, FU2***ISB1 1 1 



9*^*^—* 9 ^ ^BBS¥ ( 1 ) 1 1 2 0 - 1 — 1 1 50 A 



(8) 49H 2001-13 4 2 4-6 

14 

2 0-1 6 Otr-f £ICD^ f - ^®f ^ *^f - ^ 

^ ^ ^BBic^^;u^-^o*§ii^M^sn^H# 
— y©f y - * 5 ^^B 

4 k$>&„ 

[0 0 7 1 ] 194>WIB©»7SL i^VbU^^^m 
Bill 0©tM£*-f 5 > ^C^fr-BrT, T^^brr- 
10 df^y^BBW (2) 11 30K5?^t;l/(L 

s) wsnSo comm. *fv*fr?-*9v*m 
bw<d 1 1 2 0fc«*&*ft^sftT^5y f y s # 
>v?-*tt % *?v*mtm (2) 113 

(2) 1 lao^xf-ycDfy*;^*^-^! 
bk:»*s&**v «jf £ft& 0 

[0 0 7 2] f 8 ^*;!/^— drt^dr^f*— *5 

nw (2) 1 1 3 0K3atttfLr**.?tf t y*iUf t -*5 v 

^BBSf(l) 11208CB, %/Vb\s%?**WXk\\ 
20 1 0 5>^flW-KJt"^#* BO^^£;t^- 

[0 0 7 3 ] CCD2JBSO 1 f 5 ^* 
;Vf^^7y«Sf (2)11 3 0tc#t3££ft, 

ft$ftx^&rv>*j\s7 : -zwD/Am%mmi 140 
frctBAsns. D/Agafc@Bi 1.4 o«, A#sns 
# jut*- ^ tca^* r ^ p ^f 2 - * & ist ay- 

[0 0 7 4] V-^W-^RKlfiB&SniT^n^-* 

30 « v y-^flt-wKKietts nn^jBsais 1 4 0 0 

*T F T cd y -^I*cMS ft S . 

[0 0 7 5] h F5-fU 2 0 OK^tB, ^>r? 

tbb (Btswr) tcftifrsns ffi^y-nf® 

40 [0 0 7 6] CCiiK, ^FF7^^6©at 

+i, y-XF^^/*607tD^f-* (P^IISmE) 
#SBB*TFTCCttJ»Sti, ^ft^WUBKlSnS. 
[0 0 7 7] (SU6M2) 

[0 07 8 ] 2f^Uh«0«««5^Btt, 1 ©rffi 

mm ( i ) 5o *©fl&©»^tt, 

1 (Z>tS s B a*^S 4 in * a 0 

• [ 0 0 7 9 ] El 6 *#JHT So HI 6 OCtt; *^)Ste^iOffi 

©y-* F^-^^cd^^ F \sl?X$WI&2 1 



(9) 
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1 0, "teJt'Off y.*IB» (1) 2 1-2 

0- l*J<tC/2 1 2 0 -2*S5%3tiTUS. to*?, 16 

( 1 ) Pi 1/C2 1 2 0 - 14**0*2 1 2 0.-2*5* I, 
r^53&s, *30fcW©V.^^ F5-f'*2 1 0 0B V 2 1 
20-1^2120-1601 efflCD^*'^^*^ 

[0 0 8 0 ] ^leffiffijODf 7 ^*^^^^ » ^@SSS¥ 
(1) 2120-1-2120-16^ •r^^^-r- 

[0 0 8 1 ] *Sfti©cj: 5 &«teS*JS4 C i «t o 

[0 0 8 2 ] (SS3WW8.) 

[0083 3^*jgifte^j<DrES^ttB«, l 

mim ( i ) ©*teJ5*»&*. *©fl&©flfr&B* ^s»w 

1 CDJKfta5^IBilBIDT*4Lo 
[0 0.8 4] HI 7 £#J$*T £«, H 7 KB, **J»W©* 
S*SSt©V-^ F9-f^<Di/7 hU^X^@g§3 1 
10, 4J<fc"G?f s ^*^-#9 3>9MgiW» ( 1 ) 312 
0- 145<tCX3 1 2 0-2^3nwl) B tt4J* El 7 

( 1 ) m± 0X3 1 2 0 - 145cfcO'3 1 2 0-2 4SL/ 
***fiMCDV-^ F^^3 1 0 0B, 3 1 
20-1-3 1 2.0-16O1 smo.'fVZfr'r-Z'y 

[ 0 0 8 5 ] iWWW©?^*^-^ 9 *08S8¥ 

(1) 3120- 1 - 3120-16 B, »8fe$I 1 "CM 

n&tirusyfc* Mi# (Res) *JA^snsp* 

+ f Toft*? q (caa»R*wa*s nr^*. 

[0 0 8 6 ] (SOWN 4 ) iaiOWlKte^'CB, #»9§ 
01 2 4ffiUTWtS 0 ^*«©jR**S«l«fc4J 

iSTFT i^WOlKWiaiSOHSJft*!!^* N c h 

N c h T F T i #S|BJ— «R±K»J*S hSCi ft *> 
CDi*T^o 

_ [ °_° 8 _7J H8_<a_) fcjtet^T, *«6 o_o naifi_ 
r^a y xist^SM^K i a , 

^ s #9 xa#j&«fc Hio-20 •caKffi^mar* 

&3^i;fi{)S»^S^T45l^fe^. COSS6 0 0 1 © 
TFT7f2/$SffifcB, *K6 0 0 1 ^^CD^F^ffitX* 

-rta-ft^y 3>iai-(Z)T»i6 o o 2t»jw*. w 

^XvCVDtttSiH^ NH 3 , N 2 0rt>6 
fHK"Sti4BKfcfiMb^:yn^J*4 1 0 0 nm, |Qtt(CS 
iH 4 , N,03&»6fW3n&BWB8ft^y ^>B^2 0 
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0nm©«3tc8l»?UflfJ"4. • 
[0 0 8 8 ] 20-150 n.m Off* U< B3 0 

-80nm) ©W3^llK^**^5-**ttll)l6 0 
0 3 ^XvCVDSW? #ffi&fir©i&n© 
^MtSo ^5X7CVD»C* 
SKS*' y ^ >JR* 5 4 n m(Om § . # AK« 

10 Sfc*. T^flWHie 0 0 2 &$mM->V ^>I6 O-OSai 
D^JIS^Jf^T 4C i s&rm»C* 5 ©r^Wfft 

C i *5pjffi i a 0 , fWIT ^> T F TOtttt-H 7 S> 
(A) ) . , 

[ 0 0 8 9 ] ■* OX % ^©»JWfcIJt«*«!ffll>r#» 
»^y=3>fl|6 0 0 3 a*63ft»R^y ^>16 0 0 3 

7-13065 s-^^grr^^n/cRffi^^-c, M 

gSf^^SffiftStglSV 'J ^>K6 0 0 3 b 

WK>*ff*3»«: fc ct 4 0 0 - 5 0 0 °Ctl O^W 
fflKO*W!Hl*tfO^ $*?J<3R*ft5 atom%:J^T^CL/T 
*» 6 |6A{b & **Ci3Wa*lyl». fl*ftt/ y 3 >** 
tt*f tS i± ^ iJK^©HB?II**e C 5 
ffiH 9 ft 5 y a S B^lB©*»lf^ V 

ra>J!iCD/p£ (*^Jjfi^jT'B5"4 am) i0fcl-l 5 

30 %S««4>T£ (B8 (B) ) o 

[0 0 9 0 ] ISII^y^>l6 0 0 3 b£ft 

!?*ffiKJ:f3B 0—1 5 0nmOf3OHtW2>I 

Kisv^^ieo o 8ft?ww« (08 (O ) . * 

SOUWCtt, ^^16 0 0 8©fSB130nmiT 

4^ 



[0 0 9 n^Lt 1/^ h ^ 6 0 0 9 &Kfcf , n 
^ * *;UM T F T*J&mir2> C i i tt 6 
40 0 0 4 — 6 0 0 7<Z>£MR: 1 X 1 O 16 — 5 X 1 0 17 atom 

" " " s7cm 3 ■aKcESaBKt? pI?(fW?ffiiSft L>r 
P> (B) SSSJJDf 4. CCD^P> (B) ©JJSffltt, o 
*^tf«eE*W1Bl , *"4HW'CScSft&, (B) CD 

tsttiB ^ f - ^ffi^nsfi it^u, y 
?,o ccT?cD#'a> (b) asjnB^rbfe^s^Ba^ 

(08 (D) > . 

[ 0 0 9 .2 ] F 9 -f /^VOlBttlllSO nf t *;HT F 
50 *^*»«3NlW*JB 6 0 1 0 — 6 0 1 2 fcaiRWfciR 



(10) 
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-6 0 1 B*JKtfW"4. nM*tt*TttffiWi&it b 

rtt, y> (p) ^a* (As) *ffl^n«R<, 
*e«y> (p) swar*^ < * 7*X7 4> (ph,) 

««6 0 1 7, 6 0 1 8©y> (P) rliK^sx 1 o 16 

-5 x 1 0 1B atoms/cm 1 ©$5HiTni*Ri/=»- *W*ffl» 
tfJ-Ctt, CCtM$nW»Ii|6 0 1 7-6 0 1 

(n") £3«\ *fc, 7HWR«6 0 19^ MiRSR 

&ckl*iD?fiercy> (p) *8§*nfs (H9 (a) ) . 

*<D«, L/yxh77^6 0 1 3-6 0 1 64i*t 

[0 0 9 3 ] ^C(C, v*#J16 0 0 8S7 vMSci'CCfc 

H8 (D) iH9 (A) "CtRttll/ftfR 



7TT: 



i5-50Hz, x*;^-tf*10 0-5 0 0mJ/ 
cm 2 iL«t-A(Dtw^7 y ^«-&*8 0- 

9 8 %-cig£& Ztttcj: -org^ftlW^S ti 

m 6 pes s ft & «ss« a < as^-r s c sr & 0 

[0 0 9 4] ^UT V ^fJ6H6 0 2 0^7 7Xv 
CVDffiSWWv #&*JBl^T 10—150 nm© 

0 n mCDircBMbStf b^ T J =J >H*JfJiffiT^ 0 h 



10 



20 



30 



JB#Jti U^rm^Tfeft^ (19 (B) ) o 

[0 0 9 5 ] h fcabfcJH © 

Hi * arr So cot 1 ©z»itJi "cBjss 0 x 

fe-ftl-***— 

frhf&zmmm (a) 6 0 2 1 &£Mt*>&]a&w« 

I (_B) 6 0 2.2<kfcMiatt&. III (B) 6 0_2 40 

2»*>*jiu (fa) r (t n ; ^yv^> 

(Mo), (W) *»6iB«nfc75*, **: 

ttte^K (««W«:ttM o - W-&^JR*fcWM o - T 

3.&&m) xmi&rtnt&< * mmm (a) 6 0 2 1 » 

gfb£>dul> (TaN) s Ofb*>^*^> (¥N) , 
Stfb**> (T i N) ML ttfb^y^^ (Mo N) T 

jBidw-s. *n (A) 602 iwxmuntb 



r, £>^x^>^yu*-f F\ *£>^y*MF, *y 

^^isW-t K*5tfflLrfem^c HI (B) 6 0 50 
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.2 2 BimfttRi^lCMti^lK^ 
Sf^iK, ^«MJciUT^3 0ppmHT 
ifSiAfcofc, MZtit, (W) 
?«K£3 0 ppmHTiT5Cir2 0 /z Q cmHT® 

[0 0 9 6 ]*fW (A) 6 0 2 1 « 1 0 — 5 0 nm 
(#?£l>< «2 0-3 0 n m) iU HI (B) 60 
2 2tt2 0 0— 4 0 0 nm (0SKS25O-35O 
nm) &Tft«fiU. *JB«Wt?tt % III (A) 6 0 

2 1K5 0nm©M^©»b#>iuMR*, HI 
(B) 6 0 2 2KB3 5 0 nm©TaMffit\ t^ft 

(A) 6 0 2 1 ©TK2— 2 0 nm?Iffi©J?$r y > 
( P ) 4 Y-y°l>icls*)^ >m&J&$<bXi8< Citt* 

«(rc*-s. enters, *©±K»j«3n*nilK)* 

3»ttrtl±tBWbl»±*B* iW»*tC % a»l| (A) *fc 

(B) #s««^^r*T;i/*y^jii7E**s** 

- h«*JB6 0 2 Ofcltlfc-r*©*l»<Ci35^e#5 
(19 (C) ) . 

[0 0 9 7] hvx^6 0 .2 3— 6 02 7 

mmm (a> b o 2 1 i**i (b) 6 0 2 

2i4-ffiWy?>^Ty- Mffi6 0 2 8—6 0 

3 1 <hseia^6 0 3 2*5fmr2>o tf- hm«6o 2 

8-6 0 3 1 t&m&MS 0 3 2(1 111 (A) frfe 
)SI)6 0 2 8 a — 6 0 3 2 at, mMM (B) *>6fiS« 
6028b-6032bcb 3&«H*4 LrTJ^RSStiri^ 
^ e C©R#, «KP*^/t|«DlMiaKt»fflW4TF 
T©y- H*S6 0 2 8-6 0 3 0ICT»I«60 1 
7, 6 0 1 8©— §|5<b, y-HftWlt6 0 2 0*^-1/ T 

MttaA^KjpaJsr* (0 9 (d) ) . 

[0 0 9 8 ] >f^©P?t*;VSTFT© 

|^^.ig.6„0_24-^-^ i-L/^V-i-ESt^ 
^fttfWSMT^o C:©i^, Nft*MITFT 
*WSn5««BV.y^ hvx^6 0 3 3T?«ffiUT 
-fc< 0 Vtfvls (B 2 H 6 ) *flai*fc>f*>F- 

^^ft«i«6"o 3 _ 4 mmufc: t'«©^" 

> (B) «Ktt3 x 1 0 20 — 3 x 1 0 21 atoms/cm 3 £& 
ifefM«6 0 3 4 (C**ti& PStf*f=f-^i"S^*B«J5c3R© 

«k* (p +t ) tmr (no (a) ) o 

[0 09 9 ] yctc, N^+-*;i/aETFT«:teur, 

JgfiSSrff-pfc. U^h©^^ 6 0 3 5-6 0 3 74 
i*6 0 3 8-6 0 4 2 SJ&JEKL*:, CtlH ^^-X^^ 



(11) 
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> (PH 3 ) *ffl^fc-Y*>K-^te'CfTl^ C 
CDy > (P) fi8JK& 1 x 1 0 2 0 -l X 1 0 2 1 atoms/cm 3 

6038—6042 tod*h*Nfflft#^*^>W*7C 
*CD«K* (n f ) tar (01 0 (B) ) . 
[0100] MI^6 0'3 8^6 0 4-2 fctt, I£K 

IttrarJBlPShfcU^ (P) *fct*#n>.(B)#* 

(p) 3&s»JD3ns©t?, wxariBinisnfcyv 

^»m«6 0 3 8 fcssastifcu > (p) aw 

Hfl 1 0 ;.CA)'^»D§n/c#t3> (B) VOUDlSZ 
^l/3ttCD-Cp!HCD»«ffeWll«3tl, TFTWBtt' 

[0 10 1 ] Bg»n^f^«TFTOL 

-^-CWttlT5o mmt?>Vy (P) ©flMEttl x l 
0 16 -5 x 1 0 18 atoms/ cm 3 HQ (A) fccfctf 20 

no (A) inio (b) "c^jjn-r^^fi^TG*©?* 

«6 0 4 3, 6 0 4 AOfriiWl&Zln&o ftWSfit^ 
\&, c ©>P#«W«H«l 6 0 4 3 , 6 0 44K**tl5nSl 

(n") (Hi 0 

(C) ).. 

[0 10 2] CCt, y-HSOTa©b-y>^ 
V5±~$- ZtcmcmmWktbXS i ONlf^2 0 Onm 

[0103] -*n^ftoi*sr»ljpsn/cnffi[ 30 

(RTAS) ^Cff^Ci^-Cfiri- CCTB7t-*^ 

1 P P m^T, »* l < b 0 . 1 p p m&T<Dmm^m 

-ISSnttcr^ 

•ctr ^ t tor* «9 % *nsw!i"c» 5 0 0 4 mm<om 

Wf fe(P*flWtyfc* >^fc tt, 8 0 0 °crt? 1_ 40 

[0104] COMIfcAlfflUC^iT, HHS6 0 2 8 
-6 0 3 1 i^SIB^6 0 3 2 ^JfltT "S AflM* 8 0 2 8 
b-6 0 3 2 b « v StlJ3&>6 5 — 80 nmCHST-tO 
aSKitfSJI (C) 6 0 2 8 c-6 0 3 2 c**»fl53*i 50 
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3. *«■ (B) 602 8b-8 0 82b#> 

ytrz-?y (W) <Dm&icft&ib#>4fz7> (wn) 

3W»J«S*l, (Ta) <Dm&MXm4kZ>#Jl' 

(T a N) *^*T2>Ci36Sr*So 
(C ) 6 0 2 8 c — 6 0 3 2 cB, ajR*fc»T 

6 0 2,8-6 0 3 1 aWS*IB!|».8 0 3 2 fcHBUTfeH 
WJSTSCi^JSo §6^, 3-vlQOK©* 

<Dmmmm> , - a«^»*ji **** tr & a»*fr o 
[oio5] SMwtf y =» 

CD— o(c«j> (p) tasy^y^^ffl^rots 
^%tffi$> #v$v > ^ testes: y > ( p ) ©awtt 

HI 0 ( B ) O tc^mWM ( n * ) <b RlSflrr 

ft: (HI 0 (D) ) . 
[0 10 6] 01©Jira*fei»JS6 045B6 0 0-1 5 

* h^-^ftJtJJiSL, V-^ia*B 0 4 6 — 6 0 49 
± s KU^>BBi^6 0 50-6 0 5 3*^*^4 (HI 
1 (A) ) c H^btt^W $lWlt^C0lfl 
TiKlOOnm, T i ^T;^^AI5 

-^^-»^-©«Jl*i-^a — — — 

[01071XK, ;S^^^3>I6 0 54il 

tt{b^y3>R, BWfc5/ya.>j», *fti«S{t»{b 



^yn^JB|*5 0-5 0 0 nm (f^WCCttl 0 0-3 
"0 Onmy'WrrMT?; -*^»i)^*>^TrJ:; 
^^^-->a>JH6 0 5 4ttSt-fb^y 3>J»5 0 nmi 

KtC7K»<fciBa*ff 5 t T F TcD^*ffif^±tC*f 
Hr»«MH*W6hfe. 3-1 0 0K<D#**a 

3 0 0-4-5 0°Ctl-12W» 
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*JPS8L/T*J^r*>ltl* (HI 1 (A) ) . 
[0108] *<DSL *W»li*6tt«W2«IUII6»l« 
6 0 5 5*1. 0—1. 5/im©)l§^M«c 

iiiutft #y-f5F, r#y;k *yr5F, # 

iMs ft s b\ bcb (o^^n^» 

« (Hll (B) ) o 
[0109] C tit?, D/A*JWaKOS**J&JiW 

ffioii2JsmttWi6 o 5 5*£aifife*rs 

*f) o JWc* :/5**vFy (HSrtf 
T) ■ ^SOfcW^tt^^ ^ h x ) T i US* 1 

0 0nm«L, *0«A 1 iT i ©^IR*3 0 0 

[oiio] -torn, wmwjhb* 1 & tt"*»r 3 »m*B«Kin 

6 0 5 9*1. 0—1. 5 MmOffSK^jftTi. WW 20 

[0111] ^UT, m2JlTO*Jli6 0 5 BfciOW 
3 ®ra«iJ»6 0 5 9 CC F L-f >IBi^6 0 5 3 dCBiT h 

nisi**? F*fr-;i/*J&ltBsU B*f*6 0 6 04Mt 

£ o ^9j<oajiajRa«s^aifc4Ji*TB, ramus 

6 0 6 0 KB I TOf<DaW*fiRSffl^S. (H 1 1 

(B)) 0 30 
[0 112] CHtEl- «R±K, IKBbHSST FTi 
IIjiR§[$<Z»?RT F T t *W bfc®R*3BSS C t ifi 

r#*o WBflSB«:ttp^i'*;i/fflTFT8 l o K » 

10n?t*JVSTFT8 10 2, f2(Dn^t^H 
TFT6103, H3RBPKl*lil*TF T 6 104, 
gf6 10 5jWteJ583hTl>4 (012) . #TOlfl*t* 

[0113] iffioxgccior^stifcr^ 

[0 1 14] HI 2 ©tWOT * ?v :/v F 'i^Xifi 

^cwarmjiK e o 6 i *3Wt«rtt, bhi^J!6 

o 6 i (era* 1 ; -Y ^ F*fflir»fc. ^oc, *f^]®*s*ms 

6&S*f|nI«ffi6 0 6 3, Kf^)g6 0 6 4 <t^1f*&3 ft 

[0 115]4fc, BWilfcl*. 
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[0116] Jfcfc JhB©X«*«fcT*?' -f ^ F U 
# * ®K i *ffftI»S i *£&D© -fe Jl/ffi ^XfM W^r, 



So 

[0117] tt*5*sofcw^B, aaisjttii^s^u** 5 

TN F> FfcJ:-3"C«STtfT 5cfc5tcU 

ft. *©*:«>* (HSvsf) *«aasiK»«^« 

[0118] SgtbHgS©p^^*;l^TFT6 101K 
« n Bt^^WM 6 0 0 4 * *fr1&1ifMi&8 0 6 , 
V^ffi«8 0 7a, 8 0 7 b, Fl/-f>««8 0 8 
a, 8 0-8b*«LWS. *10n^t*;l«TFT 
6 1 0 2 Ktt, JM***»JB 6 0 0 5(c?t *^J«« 
ft88 0 9, Hfi6 0 7 1 ii&5L D D«*8 1 
0 (fill*, C©<fc5teLDD««£Lov£K'r) , V- 
*««8 1 1, FU-f >««8 1 CCD 
LovSR^O^+^Jl/S^lftJOSSttO . 5—3, 0 m 
nu Jt?$b<ttl. 0-1. l£2CDri^ 
t*;(/IT F T 6 1 0 3 «C«, 6 0 0 6(C 

?**Jl/»J*Wtt8 1 3, LDD«8 14, 8 15, 
V-^««8 18, KM>*«8 174*0W5. 
C<DLDD«rtl*Lov««£y- F*ffi6 0 7 2 £Sft 

ft<Dfi3«0. 3-2, OMm, ^U<«0, 5 — 
1. 5Mm^^o BBJRTFT8 1 0 4tctt, 
f*B6 0 0 7fc? + *^WUfiS««8 1 8, 8 19, Lof 
f$M8 2 0-8 2 3, V-^$fcBFM>HiS8 2 
4-8 2 6^U^2)o L offtBWO ^ ^ *-rt/fi*lSl 
CDS3«0, 5—3. OjLtm, Sf*U<ttl. 5—2. 
5iimW^ ISTFT6 104©ft^« 

-J$«S*$ 8-1-8-,— 8a-9-£HSX-F_T-<aLJ)_Dj^^-*)_S 
LoffW«8 2 0-8 2 3 <fc<DIBfctt. FfiRftS 
(H^T) ^MSht^S. 36^c, gf*B3«6 0 

6 0 2 0*>e>SES*fi«RW£, H* 



74i, y*-F 
"TF'T'ff '0"7WFPT7ffl«-8-2 ■8-KjfeS(li"l7r-ira[-* r 

f*j#§* 8 0 5 «snt^ 4 o a i 2 -ctaiiBRT f 

T8 0 4«ry^y-Hf3S£bte*J, 5/>W*'- F 

[0 119] (U±©«fc*SHfcWK*V»Ttt, 11TF 
T*5 cfcD 2 F^-f 5f±ai(cjS DTSEKSrlH^; 

^5 TF T©«Jfi*«Si<fc L>; ' jRaMft^BOttfPttllfi 
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to 120] &*, ^mtmMd\r>xitmMm<Dm&^: 

[0 12 1] (JtJk0f6) 

[0122] *»88©IBttiaii8«:*^* 
^J|*^«ft3KX £ #ffl<DT F T*ffi^r.flteSbfcW 

[0 123] 013 B 1 3 KStt, *S6»«II 10 

FTOifflWS^^tt^c ft** B13(CK, 1 ^ 
CD N * * )1>M TFT 1/*>EI^ U ft P * + * Jl4fi 
T F T £ N 5^1* *;1/SSITF Ti .K«fc oTOMO S BBS* 

ft^o 

[ 0 1 2 4 ] H 1 3 (-A) *#«W"4. 4 0 0 1 H&£ 
•C *> 0 , HJtWI 4 U fccfc 5 ft fc ©Wffi I* 6 ft£ c 
4 0 0 2BSMfc^y a>fltT*a. 4 0 0 3tt^M 20 
ffir#>£. 40 04tt^ h»fcIltC*S. 4 0 0 5, 
4 0 0 6, 40 0 7* Jrtf 4 0 08tt ^*Hr> 'Ja> 

\t % mmm 4 nwji 0 wwwt^ u 3 >mi©^«s jm t £ 
ir> y ^ >j» j fc#sft'f b s i± * £ o r t fto^ ft 

fc\ 4 0 0 5BV^«* 40 0 8i*FW>«& 
4 0 0 7 tt(BJ«tfPF*8*«« ( L DD««) ,4 0 0 8 

tt^ + *;i/0fl)E«W'C*S. 40 0 9tt^ + *JMSflU* 30 
rs> fj , 3 0 10 «Jiffl*Sjf*M-e*^o 4 o l l ** Atf 

[0 12 5] »c; -@13 (B)^#MtS 0 113 

(b) cckeii 3 (a) iirtwtswa**^***© 

T F T cc j: or S»^KjB#t«jA3 nfcW^coi^r 



[0 1 2 6] HI 3 (B) *C*^T:fc, l^ON*** 

;bSTF T O&Wim Is ftl^ 5 . ±®CD J: 5KP?tW 
MTFT£N^i'*^MTFT£^J:oTCMOS[lI2S 40 

«©«WIR: J: 0 1®*T F T ftfltaJTCfi? 5 c £ £r 

feftl*o 

[0 127-] 4101 H:*K*C*&. 4 10 2 ttHtfbS' 
y^fi^C**- 4 1 0 3B^ HS^*^ 0 4 1 0 
4^>V^^n^x> (BCB)JBTC**K -&©±® 

jWB-fbSft*. 4 i o 5«a-fb^y3>J»"c*s B b 

CBM£^b^y=i>jS£r^-r hMIHifttti!»"i. 

4106, 4 1 0 7 v 4108 *«fctf 4 1 0 9 tt % 
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tfiiU. ft&\ 4 10B«V-XM 4 107BU-f 
>*ML 4 1-0 8-«<BtUPRKW«HI (LDDI* , 

4 l 0 9B^t*;«M-e*^ o 4 l l o«?t* 

;u«!SM"c$>o, 4 1 1 rimmn&mMv&,i> 0 4 1 1 

.2*<fcCK4 1 1 3B*tl*tl, V-*S*> FW>« 
[0 1 2 8 ] *SB»«KJ:-S£, BCBiiffifc^ya 

left*. cfcoT, MS^Va>K^ B fttSS 

cefccE>au * *ai.©T f t ct^= fe*^— .ft*ttft^ y 

[0 1.2 9 ] (MkMB) 

[oi3o] ±^©*»w.o*Ki»ia?sftffi«/^c«ft«^ 

8BKB*^^ * ^tWfic ftflUI&JH>& C 
£^pJSi"C*So 1998, SID, "Characteristic 

s and Driving Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Cray-Seal e Capability" by.H. Fur 
ue et al.**\ 1997, SID DIGEST, 841, "A Full -Col or 
Thresholdless Antri f erroel ectrn c LCD Exhibiting Wid 
e Viewing Angle with Fast Response Time" by T. Yos 
hida et al.-fc, 1996, 3. Mater. Chem. 6(4), 671-67 
3, "Thresholdless antiferroelectricity in liquid c 
rystals and its application to displays" by S. Inu 
i et al.*\ *H#l-'fS?5594569 ^tCiS§WcjSS4 

[0131] iiaflWKto^^'^MBlWBftmtlR* 
*S9SSf «t*?Kft £ ^ ^ o JS»»«ffi«»ft^r 

p?«ns *> c c (dm h * ^m&ffiffiw&m&M 



m-2/zni) ©^©fcJLtUS^ri^c 
[0132] ZtX\ ^toi>4 V^ffl©««OI6*i6!8f* 



[ 0 1 3 3 ] M 1 4CC5%SnS«fc 5CC % CCDJc^ftteU 
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[0 13 4]**:* C<5DJ:5&{S«EEIEM(l©^L»^ffi 

{ bte <fc ^Wff BHfeW*H , c « & . 

[0 13 5] ioT, COcfc ; 5&'fgSJIIga6CD^L/#l> 
ttS5Sif tttt&-£4K J& WSCitt, tt« W L D D fiR 
tt (^ffi:?W«W«#) (DdsW/hSttTFT 
0 nm-^5 0 0 nmifcBO nm-2 0 0 nm) 

[0 13 7] C<OJ:5-&*L*^«S8»iWltt» 
[0138] Scte, H 1 4 &C^T <£ 5 aK*^«ptt€: 

[0139] (SfiW«7) 

[0140] ^^©IBttBK**^ 5?Rft«^K 
[0141] *©«a*?«Bi btlt tT****-* 

5, -r^^;u^^^, ^ny*j*- (yrssfctt? 



[0 142] HI 5 (A) «7a>M7'P^x^^- 
r*^, #f*l 0 0 0 1, *»W<DlBttB»«rffll^fciR 
JHtCTSK 1 0 0 0 2, 3HB 1 -0 0 0 3 , **« 1 0 0 40 



(14) «H 2001-134246 

26 

>r*So &*5, El 15 (B) fctt, 3 
(R, G, BCW6«:*n-eft*tJSS#*) 

y p ^ x # £ j&s^s nt i> s 0 

[0 1 4 4] El 1 6 (A) BA-Vt^>tV-^T 
*ij , #{$7 0 0 1, ^»A^SP7 0 0 2, #»5>i<E>IK 
»HI»fflt^*IE*aKWE«7 0 0 3, F7 0 

o 4T?#j&£n& 0 

[0 145] HI B (B) tttrf**^^^**), 
7 10 1, *|fe0^O»lllSS ; &^t^cfc B B *^S7 1 
10 0 2, #J*rA#SP7 1 0 3, ^-{^7 1 04, 
vT-y-7 10 5, ^#*g[$7 1 0 BTM§tl§ 0 

[0 1 4 6] Hi 6 (O tt^-r;u^>fcTa-* 

— tr;t/=i>hfA-$0 #i*7 2 0 1, 

7 2 0 2, SflfcS|5 7 2 0 3, JifE*^ **7.2 0 4,* 

mn<omnm^m^i'dm^w^w:i 2 0 s^awss 

[01 47] hi 6 (D) tedr-trfrm-T a xzfis+T? 

&9 , #{*7 3 0 1, *»98©K»Hli8*m«r=kfc«ll* 

7jK^g7 3 0 2, T-Ag|57 3 0 3t«)35§n5. 
20 [0 1 4 8] Ell 5 (E) tt:/P^A*lB8k^fclB* 

«p s ;$#7 4 0 1, *^(D|g»liIB§^fflt^^H 3 Hlft^ 
817 4 0 2, Xt'-i7S7 4 0 3, fB^ffif*7 4 0 

4, HtflSyW v ?7 4 0 5r«J&3n5p ft*, C(D^ 
g«IB$»f*<b ltDVD (Digital Vers 
a t i 1 e Disc), CDf^K ffiKBK*K 

[0 1 4 9 ] Ml 6 (F) tty-A«T*0, *#7 5 
0 1 , *»93(Z>|gtt[ai»*ffll^?E*«^«7 5 0 
30 2 , «^KS7 5 0 3, E»j»*7 504, 3>hP^ 
77 5 0 5, *#Mt>tMP7 6 0 8, -i2>f?P7 5 0 
7, CPUSP7 5 0 8r^§tl^o *#fflH2>1^«B7 
5 0 6, -fe>lH(J7 5 0 7«-€-n^n^> l-P— 2 7 5 

05, 2W*7 5 o i3*&Hjsn*j^*tJB!*irrac4 

[0150] «±©«CC % ^WOKttHK*^^^* 



30 



"04" ~^-y -:>-r O'O "0-&T?i»fiS&S-iTC^-S.- "&*5t 

H 1 5 ( A) KJ*, !KJIS^R«* 1 n. 

3ffl (R, G, BO^C^n-etl^Sif 5) ffi^^ 

[0 143] HI B (B) wyrss^p^*^*^* 

0 , 1 0 0 0 6 1 0 0 0 7 tt*#fe?go8IEttlIE§ 

*ffl^fciR»«S^6B'C* 0 , 1 0 0 0 8 fewtaw* 

loooQtty^ui'^ looioii^^y- so 



[0151] 

- {-0-l-5-£-]-3(s^9i©IBttiaBB:- -S£*©IB»BK<fe 5- 
[E!fficD0WJ:UJW] 

[H i ] *mM<DmW)mz%<Dmmi&m~c$>z> 0 

[02] *fSK©IKKliaK<3D0B»»^RHr*S e 
[H3 ] *^0J(DlK8ti[iEScD[nil^#iSIS!rS)?> o 
[H 4 ] ^IB©IMiaB*Jlt^jKJl«^SIK©llI 



c 



(15) 
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[0 6 ] *»w©K«iBii8©iaKf«flaa^*5 

[H7 ] ^W©l8»0l»CDia^fi8BI'T?*S 

[09] ^motmm^n ^fcWMwaatoff 

[012] *^©»®SS^ffi^/dS B H B «^S© 

[013] #m3<Dm$m$&%j®^fcM£km^&<D 

[014] V^©««3^«tt*^rSSSB»#?** 
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* ft© EWJPWE - SHWWtt tf?W*>2>. 

[015] ^^ow;jEiss^ffii^c?{g H B H *^g^ 

[016] zfclSiJB <D«ir 0S§ * jft*«5%SBB * 

[017] ,^*o»[asg©iiiss#^0^^4o 

[018] *»M©IMiai»©IsI»^EI^*S. 

[019] *»?a©iwiaiKoiH|K<»iftia-c*&. 

Too is? v\sV>z#wis& 

1 1 0, 1 20, 1 3 0, 1 4 0, 1 5 0 
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